Abstract. In this paper we define Crossing Change Alternating Knots (CCA knots) and their generalization: k-CCA knots.
It is clear that a CCA knot (or link) could be alternating, or non-alternating. If an alternating knot has a minimal CCA diagram, all its minimal diagrams are CCA (according to Tait Flyping Theorem). A large class of CCA knots and links are rational knots and links.
In the case of alternating knots (links) it is sufficient to find one minimal diagram which is CCA, and all its minimal diagrams will be CCA. However, this is not true for non-alternating knots (links): a non-alternating knot (link) can have two different minimal diagrams, where one is CCA, and the other is not. For example, the minimal diagram (2 1, 2) (3, −2) (Fig. 1a) of the knot 10 150 is not CCA, but its another minimal diagram 8 * − 2 : .20 : . − 1. − 1 is CCA. Moreover, CCA-property is not necessarily realized on minimal diagrams. For example, all minimal diagrams of the knot 10 151 (given in Conway notation as (2 1, 2) (2 1, −2)) are not CCA, but its non-minimal diagram 6 * 2 − 1 − 1.2 : 2 0 is CCA, so the knot 10 151 is a CCA knot without minimal CCA diagrams.
Thanks to the last example, proving that some knot is CCA is very difficult, because we need to check all diagrams, and not just the minimal ones. As the obstruction for a knot to be CCA we can use the alternation number. The alternation number of a link L, denoted by alt(L), is the minimal number of crossing changes needed to deform L into an alternating link, where the minimum is taken over all diagrams of L [1] . According to T. Abe [2] , for every knot K alternation number satisfies the inequality |
, where s(K) is the Rasmussen signature of K, and −σ(K) the negative signature of K. It is clear that any knot K with alt(K) > 1 cannot be CCA. T. Abe [2] proved that for every torus knot T p,q (2 ≤ p < q)
Hence, we know that there is an infinite number of knots that are not CCA. However, the obstruction |
is not strong enough for many knots for which we suspect that are not CCA. E.g., for every alternating knot the Rasmussen signature and signature coincide, and there are many alternating knots which are candidates for knots that are not CCA. Such candidates are all alternating knots with a minimal diagram which is not CCA.
Definition 1 can be generalized in order to define k-CCA knots: In the same way as before, we expect that there exist knots that are k-CCA, but without a minimal k-CCA diagram, so it will be very difficult to conclude that some knot is k-CCA or not. As the obstruction for a knot to be k-CCA we can use the same obstruction as before. However, based on the computations on minimal diagrams, there will be many candidates for knots that are not k-CCA, for which will be very difficult to show that they are not k-CCA. Making computations only on the minimal diagrams, we can conclude that, e.g., the diagram 2 1, 2 1, 2+ of the knot 9 28 is not 1-CCA, it is 2-CCA, and not 3-, 4-, nor 5-CCA. On the other hand, the minimal diagram 2 1, 2 1, −2 of the knot 8 20 is 1-, 2-, and 4-CCA, but is not 3-CCA. After checking all minimal diagrams of this knot, we can conclude that none of them is 3-CCA, but we are not able to say that the knot 2 1, 2 1, −2 is 3-CCA or not, because we need to check all its non-minimal diagrams, and for this knot the mentioned obstruction based on alternating number is not helpful. 31  41  51  52  61  62  63  71  72  73  74  75  76  77  81  82  83  84  85  86  87  88  89  810  811  812  813  814  815  816  817  818  91  92  93  94  95  96  97  98  99  910  911  912  913  914  915  917  918  919  920  921  922  923  925  926  927  929  930  931  934  935  936  937  938  939  941 
